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The end of the "Empty Field" epoch in optical identifications 
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In order to obtain more comprehensive information about an celestial object, the radio image must be identified 
with the optical one. Many years the identification process is carried out with the coordinate coincidence 
criteria, which leads to abundant misidentifications and "empty field" in optics for the radio sources. For this 
reason significant part of radio sources do not have identifications in optic. In present paper we consider the 
radio refraction in the Galaxy, which significantly changes the coordinates of radio sources if compared with 
the optical one. By taking into account the radio refraction, the major number of the radio sources can be 
successfully identified with the optical objects. For our calculation of the radio refraction we use the ISM 
model discussed in [1,2,3,4] and [5]. The coordinate correction for the refraction at 21 cm wavelength (NVSS) 
consists typically some arcminutes for the distant galaxies, but in some particular cases can reach tenth of 
arcmin. The method of the optical identifications corrected for the refraction is developed for the Galaxy ISM. 
To illustrate, it was applied for some NVSS maps which cover more than 10 percents of the sky. The results 
are presented at Figures 1 and 2. At the Fig. 1 one can see the distribution of the galaxies as function of the 
coordinate correction for the refraction. Fig.2 shows the calculated radio refraction for the ISM model, as 
function of the frequency. The upper bold line corresponds to the maximum value of refraction for the used 
model, and lower fine line to the mean (more probable to observe) refraction. By open circles at same figure 
we mark the observed refraction obtained for some radio sources of the NVSS maps (21 cm). One can see an 
excellent agreement between observed and calculated refraction. 

Discovered here first time radio refraction is an powerful tool for investigation of the physical conditions in 
ISM and can also be used for independent measurements of the distances to the galaxies. 
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